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R. L. Boyer, Vice President and Director of Engineering, and W.B. Boyum, 
Manager of Gas Turbine Sales, The Cooper-Bessemer Corporation report... 


World's first jet powered gas turbine is now on the job 


You are looking at a revolutionary new concept in 
industrial power. This Cooper-Bessemer 10,500 
hp RT-248 gas turbine with a modified Pratt & 
Whitney Aircraft J-57 jet engine introduces new, 
‘drastic economies in plant construction, operation 
and maintenance. Shown here on the job at the 
Clementsville (Kentucky) Compressor Station of 


Columbia Gulf Transmission Company, this power- 
ful, compact unit has taken on the total gas-boosting 
load of the station, operating ‘round the clock. Find 
out how this outstanding joint development of 
Cooper-Bessemer and Pratt & Whitney Aircraft can 
fit into your plans for compressors, generators and 
other rotating machinery. Call our nearest office. 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS-DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINE, TURBINE OR MOTOR DRIVEN 


For more information write in No. 460 











BENDIX BROADENS ITS DIESEL FUEL INJECTION 
CAPABILITIES WITH ADDITION OF SIMMS LINE 


Through a recent agreement with Simms Motor Units, 
Ltd. of London, England, Bendix will market and 
manufacture Simms fuel injection equipment for diesel 
engines in the United States. Thus, diesel engine manu- 
facturers and users will benefit through an extremely 
wide range of equipment for their fuel injection needs. 

Equipment manufactured by Scintilla Division of Ben- 
dix today is serving the fuel injection needs of leading 
U. S. diesel builders, particularly in the high-horsepower 
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Export Sales & Service: Bendix International Division, 205 East 42nd St., New York 17, N. Y¥. 


For more information write in No. 461 


} Scintilla Division 


Sidney, New York 


class. Now, with the addition of the Simms equipment, 
Bendix can offer multi-cylinder pump units adaptable to 
small- and medium-sized engines. Simms equips many 
makes of British diesels, as well as Ford diesel-powered 
farm tractors built in this country. 

The nation-wide organization of Bendix” fuel injection 
equipment distributors and service dealers will perform 
equivalent functions on the Simms units, with prompt 
deliveries and efficient service. For details, write: 


by ee 
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GET REAL PRODUCTIVITY-GET A GM DIESEL 


Want to see the difference in Diesels? 
Put one in a quarry Operation on a 
stepped-up production schedule, let it 
work 50 hours a week for a solid 10 
months surrounded by abrasive rock 
dust—then check your books to see how 
it stood up. 


That’s what Mantorville, Minnesota's 
Stussy Construction Co. did with their 
first GM Diesel several years ago. The 
company now has nine GM Diesels 
powering loading cranes, a Joy com- 
pressor, Koehring Dumptor and a Ceda- 
rapids rock crushing plant. And Partner 
Don Stussy says, “‘Eventually we'll go 
all General Motors Diesel engines be- 
cause of the savings available to us in 
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parts as compared to other Diesels.” 


Don reports parts and service average 
about $95 per season on each engine 
with several years’ usage—says that’s a 
pretty good bargain “‘when you figure 
that’s total cost for keeping each engine 
running day in and day out on stepped- 
up production a good deal of the time.” 
He’s looked at other makes—says if he 
switched ‘*we'd be faced with hard start- 
ing and more frequent overhauls. We'd 
be upping our service repair costs at 
least 25 °%% with other Diesels just figurin’ 
on the difference between cost of parts 
alone.” 


If you've got an “engine killing” opera- 
tion, you'll find it’s just the job for a 
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For more information write in No. 462 


“Jimmy.” Want to know more? Call 
your GM Diesel distributor—he’s in the 
Yellow Pages under ‘‘Engines, Diesel” — 
or write direct. 


DETROIT DIESEL ENGINE DIVISION, 
GENERAL MOTORS, DETROIT 28, MICH . 


in Canada GENERAL MOTORS DIESEL LIMITED, London, Ontario 
Parts and Service Worldwide 


sets the standard of 
Diesel productivity 





ROBERT BOSCH 
PUTS THE 








—in the world’s finest Fuel Injection Equipment 


ROBERT BOSCH means fuel injection equipment made to the closest 
tolerances. It means over 30 years of experience by the designers of 
the fuel injection equipment which made the high speed diesel engine 
practicable. It means fuel injection equipment of consistently higher 
quality at lower price...most complete line of nozzles...world-wide 
service. Leading engine makers here and abroad use ROBERT 
BOSCH as original equipment. 


ROBERT BOSCH CORPORATION 
40-25 Crescent St., Long Island City 1, N.Y. * 225 Seventh Street, San Francisco 3, Calif. 
® Reg. U.S. Pat. Off. ROBERT BOSCH GMBH Stuttgart 


PS» 0o 


Fer more information write in No. 463 Diesel Power, February, 1961! 3 





Ni-Resist parts give this turbocharged diesel 
extra muscle and hustle... 
with lower operating costs 


This Le Tourneau-Westinghouse Haul- 
pak® can highball a 32-ton load across 
open country at 39 mph. And it can 
deliver this kind of performance de- 
pendably, day after day, under the most 
rugged working conditions. 


Ni-Resist* parts contribute to de- 
pendability. One reason for the Haul- 
pak’s dependable performance is the 
use of Ni-Resist nickel-alloyed austen- 
itic cast iron in its 380 hp Cummins 
Turbodiesel engine. 

The turbocharger casing, for example, 
is made of Ni-Resist iron to withstand 
the hot exhaust gases that tend to crack, 
warp or scale ordinary irons. The Ni- 
Resist iron exhaust manifold is field- 
proven to last the life of the engine. And 
the Ni-Resist iron piston ring inserts 
stand up longer to high operating tem- 
peratures and the rugged pounding in- 
side this high-compression engine. 
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Ni-Resist engine parts cut operating 
costs. Ni-Resist iron has a superior 
ability to hold up under the high oper- 
ating temperatures in turbocharged 
engines. That is why Cummins uses 
Ni-Resist irons for so many critical 
parts in the Turbodiesel. 


If you build or use heavy-duty diesel 
engines, you'll do well to specify 
Ni-Resist irons for such parts as turbo- 
charger casings, exhaust manifolds and 
piston ring inserts. For more detailed 
information, write to: 


THE INTERNATIOGNAL NICKEL COMPANY, INC. 
67 Wall Street Anco, New York 5, N. Y. 
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Note compact design of tne Haulpak’s 380 

hp Cummins Turbodiesel engine. Ni-Resist 

parts help save weight and space —last 

longer because of superior strength and 

resistance to heat. 

® Registered trade 
Registered I 


Revi 


mark, LeTourneau Westir use C 
trademark 
ark. Cum any, In 


NI-RESIST 


NICKEL-ALLOYED 


For more information write in No. 464 
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the DIESEL 
ENGINEERING HANDBOOK 


SPECIAL 

10 DAY 
FREE TRIAL 
OFFER! 


Over 400 pages! More than 700 
illustrations—31 chapters dealing 
with every phase of Diesel Engine 
Theory, Design, Construction, Op- 
eration and Maintenance! 

New 10th Edition—completely 


rewritten and up-to-date. Used in 


ee 


colleges and diesel engineering 
schools—in the Armed Forces In- 
stitute—by engineers, salesmen, 
students and service maintenance 
people. It’s the “bible” for everyone 
in the diesel field—over 100,000 
copies already sold! 

This 10th Edition of the Diesel 
Engineering Handbook should be 
within reach of all concerned in any 
way, with diesel engines. A valuable 
aid in meeting thousands of prob- 
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lems. 

This is the most comprehensive 
reference work on Diesel, Dual Fuel, 
and Gas-Burning Engines, Com- 
ponents, Accessories and Mainte- 
nance Procedures published in this 
country. 

Profusely illustrated—A good 
diagram or picture can save thou- 
sands of words. And good illustra- 
tions geared to the text make them 
most effective. The new 10th Edi- 
tion has more than 700 photographs, 
charts and diagrams, each one clear- 
ly and concisely illustrating a diesel 
engineering principle. 


THE BIG BOOK 
FOR $10.00 


DIESEL PUBLICATIONS, INC. 
80 LINCOLN AVE. 
STAMFORD, CONN. 














This is my order for Copy (Copies) 


of the Diesel Engineering Handbook, Tenth Edition, “ $10.00 
My check is enclosed for $ 

Bill me when the book(s) are shipped. 

Look at that table of con- 
tents—everything from in- 
strumentation to __ installa- 
tions. Thousands of facts at 
your fingertips. Most com- 


plete book of its kind! 


NAME 
CITY 
STATE 
COMPANY 





NEW FRAM WEAR-GUARD FILTERS 
PROVED GREATEST ADVANCE 


IN ENGINE PROTECTION 
SINCE DETERGENT OILS! 


| 


Tests show new Wear-Guard construction 
traps up to 40% more dirt than any other 
filter tested! It guards engines against 
unnecessary wear... stops fuel waste! 


The secret is in the construction! Thousands of 
tiny filter pockets are packed inside new Fram 
Wear-Guard Fi'ters with new pleated fiber. Tests— 
including radioactive tracer techniques — prove 
Fram Oil and Air Filters with Wear-Guard will keep 
engines far safer than any other filters tested. 


Why risk excessive engine wear and poor engine per 
formance? Install new Fram Wear-Guard Filters — the 
most advanced filter protection for any engine made. 


FRAM CORPORATION, PROVIDENCE I6, R.I. 





Es 3 YOUR FIRST LINE OF FRA NM 
ENGINE PROTECTION O/L AIR FUEL WATER 
FILTERS 
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Another first from Delco-Remy! 
NEW DELCO-REMY HIGH-OUTPUT MOTOR 


Completely new series of high-output cranking motors! 
These 12-volt motors have the terque and speed to do the 
same job as 24-volt motors of equal size and on the same 
battery power. No need for series-parallel switches and 
their complicated wiring on engines up to 900 cubic inches. 
These solenoid-operated, over-running clutch type heavy- 
duty cranking motors come with special two-piece drive 
housings that permit 24 different motor mounting posi- 
tions. Their new 50% longer brushes, together with seal- 
ing rings (optional) and large oil reservoirs (optional), 
assure extra-long operating time between overhauls. 
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TOTALLY ENCLOSED DRIVE SHIFTING MECH- 
ANISM is protected against dirt, water, slush and ice. 
This enclosure, plus the shaft seal and linkage seal, also 
blocks transmission oil leakage into the motor and solenoid. 


TWO-PIECE DRIVE HOUSING DESIGN permits 24 
different solenoid positions which allows greater stand- 
ardization—cuts fleet inventories. Nose housings are 
available in S.A.E. #2 and #3 mountings. 

HEAVY-DUTY SOLENOID AND SWITCH provide 
positive pinion engagement and safely handle maximum 


starting current. Special seals keep out foreign material 
and allow increased contact life. 








ELIMINATES SERIES-PARALLEL SWITCHES 


SPRAG CLUTCH DRIVE operates with non-chamfered 
ring gear. Pinion indexes on spiral spline, positively 
engaging ring gear before power is switched on. Engage- 
ment of the pinion and ring gear is maintained during 
intermittent or sporadic engine firing. 


HEAVY BRUSH INSPECTION PLATES resist dam- 
age from use and handling—are sealed to prevent leakage. 
Engine manufacturers are invited to write directly to 
Delco-Remy for complete information and engineering 
assistance on the specific application of these new motors. 


Fleet owners should specify this motor for new trucks 
through their truck dealers. 


For more information write in No. 466 


FROM THE HIGHWAY TO THE STARS 


| Delco-Remy 


systems 


- A 


GM DELCO-REMY «+ DIVISION OF GENERAL MOTORS + ANDERSON, IND. 
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General Motors Reliability in Action... 


HOT JOB... RUNS COOL 
WITH GM HARRISON 


HARRISON OIL COOLERS PROVE 
METTLE IN HOT-METAL OPERATION! 


Taking on the hot job is a Harrison specialty. 
For example, this diesel-powered shovel 
handles 700°F slag in a Gary steel mill 24 
hours a day, seven days a week. To meet this 
rugged demand, Harrison Oil Coolers—with 
built-in reliability —are specified. We call this 
reliability . . . “measurable excellence.” It’s 
an “initial design to end use” concept which 
makes Harrison heat transfer products 
perform as intended . . . for the time required 
... under the conditions specified. You'll find 
Harrison reliability in 15 basic types of heat 
transfer construction . . . a complete line of 
designs that permits the engineering selectivity 
that assures the right heat exchanger for 
every application. To save time and money 
on your temperature control problems, call in 
a Harrison Sales Engineer at the design stage. 


Designed to mount in the bottom tank of conventional 
type radiators, this Harrison Oil Cooler is another reliable 
product of General Motors Research and Engineering. 


a re fs. aol ~~ 
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Free “ES mane 7o ORDER 

For an informative 48-page a ee 


brochure on the complete Harrison 


line .. . write to Department 902. 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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editorially speaking 


Our “State of the Industry’’ Message 


How do you measure the state of an industry? Annual production figures? 
But this is like reading a speedometer . . . it only tells what’s happening 
right now—no past or future performance. Figures of past years let 

you plot a curve but in projecting, which way should the curve go? 

You must look for other yardsticks. One is the extent of research and 
development going on. This impresses us. Much information received 
was “privileged” as the lawyers would say, so we can’t be specific. 
However, we know of more new engines in various developmental stages 
than at any other time we can recall. Several new ones are already in 
production . . . take the new crop of farm tractor diesels. Applications 
envisioned for the new engines range from vehicular use to truck and rail 
refrigeration and general industrial use. Another yardstick is the 

new blood in diesel manufacture. For example, three truck builders who 
never before built diesels have engines in or ready for production. 

Also, look at the farm tractor boys now building their own diesels 
whereas they used to buy them. Another yardstick, look at expansion 

in parts and service facilities. This aan base is the key to 
expanded diesel usage. Take one case . . . Diesel Injection Sales & Service 
in Norfolk, Va. Just saw their smart new building with 28,000 sq ft 

of floor space. Facilities are complete, up-to-date even to IBM 

machines for parts inventory and control, general office services. 

With four branches serving Virginia and North Carolina, this firm is 

an example of how far fuel injection and governor repair shops have 
progressed just since World War II. Though there has been expansion 
into other areas of diesel sales and service, fuel injection systems 

are still the focal point of the business. So today we have intensive 
development, new blood and expanded service facilities in the diesel 
industry. This effort and investment by foresighted business men 

is good indication that they expect broad expansion for the diesel 
industry. We say that the future projection of the production curve 


will be up—and ‘sharply! 
B. P. _ 
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RPM DELO Oil cuts maintenance costs 
for...Spokane, Portland and Seattle R.R. 


In year-round weather conditions from 
—30° to 110°F, the big diesels of the 
SP&S haul passenger and freight trains 
from the Oregon Coast to Spokane, 
Washington. Over 100 Electro-Mative, 
Alcoa and Baldwin locomotives oper- 
ate here under the most severe rail- 
roading conditions. They climb from 
sea level through desert dust and sand, 
to mile-high mountains. 


RPM DELO OIL RR Special is used 


exclusively. For over 19 years it has 


STANDARD OIL COMPANY OF CALIFORNIA, San Francisco 20 + 


kept heavy equipment rolling on “The 
fastest track in the Northwest.” 
SP&S’s maintenance crews report: w ith 
RPM DELO OIL, they have no lubrica- 
tion problems and oil cooler problems 
are held to a minimum. Lower mainte- 
nance costs and longer service life are 
the usual results with “RPM DELO.” 
That’s why SP&S, like many major 
Western Railroads, relies on this special 
compounded oil. 


Constant research, both independently 
and in cooperation with SP&S and 
other forward-looking railroads, has 
kept “RPM DELO” ahead of diesel 


engine design and use. 


Today, a complete family of RPM DELO 
OILS gives railroad users a choice of 
lubricants for various engine designs, 
operating conditions and fuel character- 
istics. Like more information? Just call 
your local representative, or write: 


STANDARD OIL COMPANY OF TEXAS, El Paso 


CALIFORNIA OIL COMPANY, Perth Amboy, New Jersey - Denver, Colorado 


TRADEMARKS 
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RPM DELO” ANDO CHEVRON CESIGN REG. 


U.S. PAT. OFF, 


For more information write in No. 468 
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FACTORY SHARE-THE-OPERATING COST PLANS IN EFFECT 

Buyers of Ford and Fordson diesel-powered tractors will be re- 
bated half the cost of their fuel for the first 400 hours, or six 
months. Nothing to mail in; just take the bills to the dealer where 
the tractor was purchased. The rebate is retroactive to purchases 
dating to Jan. 1, until March 31. According to Ford, the rebate is a 
move to level a seasonal market by providing incentive now, rather 
than at traditional springplowing tractor purchase time. Diesel 
tractors now account for one-third of all Ford tractors sold. For 
several years, International Harvester has paid 6% interest on down 
payments made in winter on tractor purchases. Interest is paid un- 
til spring. This policy has now been extended to other implements. 
Massey-Ferguson, Ltd., of Canada, will refund $350 directly on new 
combines purchased in winter. 





AMERICAN TRUCKS WITH ENGLISH ENGINES ON MEXICAN ROADS 

Several International Harvester BC 170 and BC 180 trucks (18,- 
000 and 22,000 lb GVW) are being fitted with Perkins 6 cyl. diesel 
engines, the packages to be exported to Mexico. Known as the 3405 
vehicle-type unit, engines are turbocharged, have been thoroughly 
checked out to guarantee delivery of 130 hp @ 2850 rpm at an alti- 
tude of 8000 ft. Turbo was developed jointly by Engineering Produc- 
tion, Ltd. and Perkins . . . These I-H trucks are the same units 
powered by I-H's own D-301 engine in the U.S. Lightweight, it shows 
excellent operating economies when used for short-haul light-load 
truck operations in city traffic ... White is also reported to be 
assembling a package for short-haul light-load, powered by a Per- 
kins diesel . . . Willis has a Perkins diesel—powered jeep for export. 





CLEVITE LICENSES ACOUSTICA TO PRODUCE PIEZOELECTRIC IGNITION 

Clevite Corp granted rights under its patents in lead zirco- 
nate-lead titanate piezoelectric elements to Acoustica Associates. 
Clevite Electronic Components, a division devoted exclusively to 
these materials and devices, says other agreements can be expected. 
Piezoelectric materials bend, twist expand or contacts when elec- 
tric current is supplied to them, or generate current when squeezed, 
bent or twisted. According to Acoustica, many new applications 
will be opened up. Success with gasoline-engine ignition systems 
may foreshadow use on natural gas engines' spark ignition. 








TRUCKERS’ REVENUES RISE $4.2 BILLION IN LAST DECADE 

ATA's "American Trucking Trends" magazine reports that regu- 
lated interstate trucking firm revenues were $2.9 billion in 1949; 
1959's revenues were $7.1 billion, an increase of $4.2 billion, or 
2-1/2 times the revenue. Today, trucking employs more than 7 mil- 
lion people, annually buys 14-1/2 billion gallons of motor fuel 
and spends close to $4 billion for new equipment, parts and 
accessories. 





NATIONAL ENGINE USE COUNCIL FORMED 

Sixty-four representatives from forty-nine leading companies 
interested in the sale of engines, fuels and accessories met in Los 
Angeles and formed the NEUC to discuss ways and means of increasing 
the sale of engines and through this increase the sale of accesso- 
ries. Aim is to provide a dynamic program to develop more uses for 
engine power, to replace less economic power sources with engine 
power. At this point there's no dues. Address is P. 0. Box 22177, 
Los Angeles 22. 
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Turbos Get Final Okay Here... 

Drawing at right shows AiResearch’s new final production 
checkout facility for its turbochargers. 

Consisting of a combustor (operating on mixtures of 
natural gas and air) connected to the turbo . . . the 
combustor’s hot exhaust gases are used to spin the 
turbo’s turbine wheel. Compressor-side’s impeller 

speed, air flow, inlet and discharge temperatures are 
taken plus turbine-side’s inlet temperature and pressure . . . 
lube oil flow and vibration are also checked 

before turbo is given a clean bill of health. 


Injun Territory ... 

Navajo Freight Lines put 

this specially-painted trailer 

on regular runs to commemorate 
the Navajo Indians’ new Civic 
Center at Window Rock, Arizona. 
It’s a new Diamond-T tractor with 
a GM diesel series 6-71 engine. 
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Headed South of the Border... 

It’s the first of nine Fairbanks-Morse 

1600-hp diesel locomotives built by F-M 

for Mexico’s Ferrocarril Chihuahua al Pacifico. 
All nine will leave F-M’s Beloit, 

Wisconsin works by the end of this year... 
plus a F-M 1200-hp switcher to complete 

the order south of the border. 





ADS Meeting Schedules Program 
of Service Discussions, Seminars. 

The Association of Diesel Spe- 
cialists forthcoming meeting is 
scheduled for Feb. 23-26, at the 
Granada Hotel and Inn, San An- 
tonio, Texas. The ADS is an asso- 
ciation of firms engaged in sales and 
service of fuel injection equipment, 
governors and related items. It was 
organized to establish and maintain 
high standards for service and work- 
manship in this phase of the diesel 
service industry. 

The first and fourth day of the 
four-day meeting involves the work 
of the organization—board meeting, 
committee meeting, etc. Out of 
these come projects of importance 
to the user—correlation of service 
information, establishment of stand- 
ards, etc. 

The middle two days include an 
inspection trip to Southwest Re- 
search Institute for tour of facilities. 
Also, dissemination of technical 
information through service semi- 
nars where representatives of mem- 
ber firms and manufacturers can 
thrash out specific problems. All 
talks are of special interest. 

The How, What and Why of 
Amot Safety Controls 

Hot off the press . . . Amot Con- 
trols Corporation’s 4-page color 
brochure describing Amot Model 
2800A for low cost protection of 
your diesel, gas or gasoline engines. 
It’s a mechanical unit that guards 
against operation under excessively 
high water temperatures or low 
pressure. 

You'll see how it operates, what 
it does, how it is installed. Four dif- 
ferent installations are diagrammed, 
dependent upon desired functions 
in connection with shut - down 
mechanism. 

From Clark ... A Lightweight, 
Nine-Speed Transmission 

Dramatically presented in a new 
4-page bulletin is Clark Equip- 
ment’s 515-lb aluminum 610-ED 
g-speed transmission, designed for 
the moder diesel engine in the 
250-300 hp range. The new trans- 
mission’s light weight and simple 
design makes for greater fuel sav- 
ings, easier maintenance and extra 
driver safety. 

The brochure is graphically illus- 
trated . . . there are complete 
charts and graphs with specifica- 
tions and scale drawings. 





AQUAVAP Heat Recovery Evaporators depend on engine 
jacket water, or any other hot water as a heat source. Hence they 
produce fresh water from available sources of salt or brackish 
water without any extra fuel cost. They are low in initial cost, 
inexpensive to maintain and simple to operate. They are delivered 
as a complete packaged unit ready to install. There are 5 models 
in the Aquavap line with capacities ranging from 150 gallons 
per day to 12,500 gallons per day. Other AMF-Maxim evapo- 
rators are available with capacities ranging up to more than 
1,000,000 gallons per day. The purity of water produced exceeds 
U.S. Dept. of Health requirements. 


Wherever Diesels are used, or wherever hot water is available, 
the Aquavap is an extremely practical water producer. It is 
ideal for many uses such as remote mining operations, con- 
struction camps, offshore or land based oil drilling, workboats, 
yachts, coastal resorts, military installations, and a multitude 
of others. Write for our illustrated Aquavap Bulletin. 


EVAPORATOR DIVISION 
American Machine & Foundry Company 


6 MILL LANE, WATERFORD , CONN. 
For more information write in No. 469 
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ADS Standardizes 
Job Classifications 


WwW all talk the same language 
but too often fail to communicate. 
Words don’t always mean the same 
thing to all people. A fuel injection 
pump is delivered to a repair shop 
with a tag on it simply saying, “Re- 
pair and return.” This can mean 
anything from just getting it work- 
ing to a complete “as-new” rebuild. 
Sometimes the customer himself 
doesn’t know the difference in work 
involved, the parts used and relative 
costs. How then is the shop expect- 
ed to know how to proceed? 

Suppose someone comes to you 
and says, “Don’t take your pump to 
him. I'll overhaul it for X-dollars 
less.” What does “overhaul” mean? 
What work is included? What 
parts? And what kind of warranty 
can you expect? Finally, on what 
basis can you make a decision on 
where you would get the best value 
for your dollar. 

Here are two areas of uncertainty 
—one on the part of the shop, an- 
other on the part of the customer. 
Failure to communicate specific 
meanings has been the source of a 
lot of misunderstanding, bad will 
and downright distrust. The Asso- 
ciation of Diesel Specialists has been 
well aware of the situation created 
by this “language” barrier and has 
done something about it. 

The Standards Committee, head- 
ed by Lloyd Bailey, Diesel Injection 
Service, Louisville, Ky., prepared a 
set of recommendations. These were 
presented by committee member 
Manuel Gerhardt, Gerhardt’s, Inc., 
New Orleans, La. At the Septem- 
ber 1960 ADS meeting, the recom- 
mendations were approved by the 
membership. 

Three job categories were spelled 
out. It was recommended by the 
committee that the industry be ad- 
vised of these classifications and 
their meanings. Furthermore, mem- 
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What sort of repair job did you have in mind? 
Does the shop have the same picture? 
Now there's a way to get a meeting of the minds. 


FUEL INJECTION EQUIPMENT 


REPAIR STANDARDS 


The standards of job classifications, as outlined below, have been prepared and adopted 
by the Service Members of the Association of Diesel Specialists in an effort to standardize 
work classifications in all areas—both foreign and domestic. 


CLASSIFICATION I-Complete Overhaul 


(Return in Like New Condition) 


Complete disassembly of unit and comp t sub bli 





Thorough cleaning and close inspection of all usable parts. 


Reassembly of these parts to the unit, provided the parts meet with the manu- 
facturer’s requir Missing, worn or broken parts will be replaced with 
original manufacturer's parts. 








* 
in 





Test sub blies and complete assembly with adequate test 


— «4 
accordance with manufacturer's test recommendations. 


This classification of repair carries a 90 day warranty, but not exceeding 25,000 
miles or 1,000 hours of operation. 


CLASSIFICATION Il-Necessary Minor Repairs 


Repairs of defects to a sub-assembly and/or complet bly, as designated 
by the customer or noted by the service shop after a visual inspection. 





Test unit and sub-assembly according to manufacturer's recommendations and 
report findings to the customer. 


Under warranty period, the repair station is only responsible for that portion of 
repair work which it was instructed to perform. 


CLASSIFICATION Ill-Test Only 


External cleaning of ¢ 





plete assembly and testing of assembly according to 
manufacturer's recommendations. 


(1) If the test does not meet with requirements, the customer will be advised 
and permission will be requested to make further repairs, either under 


Classification | or Il. 


(2) If the test does meet with requirements, the unit will be returned to the 
customer for service, but the repair station WILL NOT be held responsible for 
the longevity of the unit since the internal mechanical parts were not visu- 
ally inspected and the unit not overhauled. 


‘““ACCREDITED-DEPENDABLE SERVICE’’ 





ber shops should consciously dis- 
play this information as a guide and 
to acquaint their customers with 
the differences in jobs which, of 


course, is reflected in their costs. 


As this information gets broader 
dissemination and the terminology 
is better known and used, it should 


go a long way toward solving cur- 
rent problems. It represents — 
forward step by the ADS in im- 
proving their industry’s cuiilies to 
benefit the customer. It’s another 
reason to look for the ADS seal 
when you need fuel injection equip- 
ment or governor work done. 





NEWS SECTION... 





Up In Front with a New Look! 

Consolidated Freightways has 
placed nearly 2000 equipment units 
in service to date as completion of 
its system-wide fleet modernization 
and replacement program is re- 
ported. 

The emphasis has been an inter- 
city equipment, and takes in CF’s 
dry freight and reefer service, bulk 
commodities operations, city pick- 
up and delivery service as well as 
its Canadian Freightways subsidiary 
operations in five Canadian prov- 
inces and the Yukon Territory. 

The intercity power units include 
164 long and short wheelbase sleep- 
er diesel tractors. 

William G. White, president, in 
making the report emphasized the 
goal of the modernization program 
“to provide the shipper with the 
best in general and _ specialized 
equipment that will suit every con- 
ceivable need.” 


Learn All About ‘Em... 
Course Offered on Diesel 
Electric Sets 

Telephone Company employees 
are being offered a_ specialized 
training course in the installation, 
operation and maintenance of 
standby Diesel Electric sets by the 
Detroit Diesel Engine Division of 
General Motors. Western Electric 
Company collaborated in the prep- 
aration of the course which has 
been added to Detroit Diesel’s reg- 
ular service training program at the 
Division’s Product Service Train- 
ing School in Detroit. 

All features of the Series 71 
Diesel engine including design, 
will be covered. 

The two-week course, limited to 
12 trainees at a time, also includes 
generator design and construction, 
generator trouble shooting, voltage 
regulation, automatic starting and 
shut-down and parallel operation. 


The News is Down Under! 

A “new concept” in equipment 
to power railroad refrigerator cars 
comes from Stewart & Stevenson 
Services research and development. 

Tests are nearly completed on an 
“undercar” generator unit that has 
a great potential in new “reefer” 
car installations and still more in 
the conversion of thousands of ice 
bunkered railroad cars. 

All major generator components 
will be installed under the reefer 
cars with only a small partition at 
one end needed for evaporator fan 
and condenser fan. 

It has been estimated that about 
half of the approximately 32,000 
ice bunker cars being used by U.S. 
railroads today can be converted. 

Space savings as well as the obvi- 
ous advantages of unattended refrig- 
erant equipment for cross-country 
movement will result from the new 


S & S design. 





with have feortunos: 


High flow rates 

Low pressure drop 

Choice of filter car- 
tridges 

“Large dirt storage 
crea 

All steel welded con- 
struction 

 In-out pressure 
gouges 


M Quick action cover 


construction 


THE 





ELMIRA, 


lifter 
100 psi standard de- 
sign pressure 
Higher pressures 
upon specification < 
Swing bolt cover 


HILCO FILTER CARTRIDGE TYPE PL-718 EXTENDED 
SURFACE FOR EXTREMELY HIGH FLOW RATES 


NEW YORK 


EEE. ¢C © FULL FLOW FILTERS 


FOR MAXIMUM FILTRATION OF DIESEL AND GAS ENGINE 
LUBRICATING OIL, FUEL OIL AND GAS FUEL--- 


HILCO FILTER CARTRIDGE TYPE FW-718 COMBINATION 
EXTENDED SURFACE AND DEPTH MICRO FILTRATION 


“PF” Series 
HILCO HYFLOW 
OIL FILTER 


HILCO FULL FLOW FILTERS 
Available in capacities up 
to 2000 GPM and Micro Fil- 
tration at that . . . Remov- 
ing Particles 5 Microns and 
Smaller 


® Write to the PIONEERS of 
Micro Full-Flow FILTRATION 


HILLIARD CORPORATION 


12O0WEST FOURTH STREET 








For more information write in No. 470 
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ox news—people & plants 


C-B Names McCoy and Koch 
To Sales Positions 

Eugene McCoy, programming 
analyst for the Cooper-Bessemer 
Corp. has been appointed assistant 
manager of gas engine compressor 
sales. Mr. McCoy has been with 
the company since 1954 when he 
was a co-op student at the Univer- 
sity of Cincinnati. He holds an ME 
degree. 

Donald T. Koch will manage the 
new Detroit branch sales office, 
serving eastern Michigan and north- 
western Ohio areas of the East- 
Centra! Sales District. Mr. Koch 
joined C-B as a sales engineer in 
1956. He received his ME from 
Cornell University in 1954. 

In addition to direct factory rep- 
resentation, Cooper-Bessemer will 
continue to be represented by the 
Russel and Olson Co. with offices 
in Detroit, Grand Rapids and Flint. 
The firm also represents the Rotor 
Tool Co., a wholly owned subsidi- 


ary of Cooper-Bessemer, manufac- 
turing a complete line of compress- 
ed air driven tools. The new C-B 
branch will handle heavy duty en- 
gines-and automatic controls, while 
Russell and Olson will represent 
the industrial air compressor line. 
“"... by another name.. .” 

Detroit Controls Division of 
American-Standard is now to be 
known as the American-Standard 
Control Division. 

According to F. J. Kreissl, Presi- 
dent, the new name identifies the 
new division more closely with 
American-Standard, the parent or- 
ganization, makers of plumbing, 
heating, kitchen and air condition- 
ing products as well as a wide range 
of products for commerce and in- 
dustry. 

The commercial line includes air 
handling and processing equipment, 
fluid drives, heat exchangers, pig 
iron, nuclear reactors and advanced 
electro-mechanical devices. 





Burton M. Joseph 


Joseph Joins Young Radiator 

Burton M. Joseph takes over as 
Sales Manager of the Industrial and 
Oil Field Division of the Young 
Radiator Co., according to a recent 
announcement. 

Mr. Joseph was formerly asso- 
ciated with Griscom-Russell Co. as 
Sales Engineer, by Yuba Industries 
as District Sales Manager, and im- 
mediately prior to his appointment 
at the Young Radiator Co., was 
General Sales Manager of Solar 
Chicago, a division of U.S. Indus- 
tries. He is a native Chicagoan and 
was a Captain in the Army Air 
Force in World War II. 





POWER REQUIREMENTS ON LAND AND SEA 


Durability, reliability and cost economy are the higill 


of ISUZU Diesel engines, achieved through constant reg 


improved engineering processes. Spread to more 4 


countries of the world has been the internatio 


for further information, write to: 


ISUZU Motor Representatives 


649 South Olive Street 
Los Angeles 14, Calif. 


ISUZU MOTOR CO. LTD. 


Export dep’t (DP-1 
2691 Oj-sakashita-cho, 
Shinagawa-ku, Tokyo, Japan 
Cable address {ISUZU TOKYO 
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VARIOUS OTHER 


ENGINES AVAILABLE 


For more information write in No. 471 





Diesel Parts 
come CLEAN 


with LIX 
CLEANERS 


Remove encrusted carbon or 
“ burned-on varnish from diesel 
parts without scraping or brushing. Lix Cleaners save 
valuable man-hours by thoroughly and safely soaking 
away carbon and grease. Whatever your diesel cleaning 
job, vital engine parts or exterior surfaces, there is a 
LIX Cleaner that will DO IT BETTER and SAVE YOU 


MONEY. 
Send for Bulletin No. 160. . 


of ORPORA TION OF MISSOURI 


. with more complete 
information about LIX CLEANERS. You'll be glad you did! 


The Model K-120 
is the only maximum 





pressure indicator that can be used 





MODEL K-120 





universal peak 
firing and 

compression 
pressure 


indicator 


Adaptors for most 
models U.S.A. engines. 
Others made to order 
at reasonable prices. 


| @s a compression tester on small, 
high-speed engines and as a firing 


pressure indicator on engines having 
indicator valves. Patented Kiene diaphragm 


| type check valve of stainless steel has no springs 
or piston, no complicated adjustments, temperature 
corrections or pressure loss. Bleeder valve permits release 


WAREHOUSES I 300 West 80th Street © Kansas City, Missouri 


AND 
OFFICES 


Address Department 30 


For more information write in No. 472 


Service in a Big Way 

The new headquarters building 
for White and Autocar Trucks now 
under construction in Watertown, 
Mass., will have the largest service 
area for trucks in the Northeast. In 
addition to 46 service stalls, there 
will be a chassis dyamometer, two 
complete lubrication areas and one 
wash area. The new building will 
also house offices, the latest in parts 
storage and service facilities, a ma- 
chine shop with specialized equip- 
ment and completely engineered 
building facilities. 

J. N. Bauman, the company’s 
president, has indicated that the 
new facility is part of White’s long 
range program to meet the needs 
of truck users efficiently and eco- 
nomically. When completed, the 
Watertown building will replace 
the sales and distribution center 
now located in Boston, Mass. 


Equipment Service, Distributor 
for P & H. 

Territory including Southern Cal- 
ifornia counties of Kern, Inyo, San 


201 Railroad Avenue @ Corona, California 
82 Wall Street ©@ New York, New York 


of indicator pressure for repeat readings. This instrument 
gives true pressure readings with an uncompensated gage. 


KIENE DIESEL ACCESSORIES, Inc. 


10352 PACIFIC AVE 


(2656) | 


Luis Obispo, Los Angeles, Orange, 
San Bernardino, Riverside, Santa 
Barbara and Ventura plus Clark 
county, Nevada will be taken over 
by Equipment Service Co., Long 
Beach, California as distributor for 
P & H industrial and marine diesel 
engines. 

The ten year old company will 
provide service by factory trained 
mechanics and P & H parts will be 
stocked. Vincent Cortes is owner 
and James McDonald, secretary- 
treasurer. 


Management Personnel for Cat's 
New Swiss Subsidiary Named 

V. V. Grant, R. H. Deffenbaugh, 
J. R. Hawk and G. J. Preston have 
been named President, Secretary- 
Treasurer, Sales Manager and Parts 
and Service Manager, respectively, 
as Caterpillar opens its new Swiss 
subsidiary, Caterpillar Overseas, S. 
A. Appointments were announced 
by L. B. Neumiller, Chairman of 
the Board and H. S. Eberhard, 
President. 

Mr. Grant has been a vice presi- 
dent of Caterpillar’s Foreign Trade 


FRANKLIN PARK, ILLINOIS 


For more information write in No. 473 


Group and an officer and director 
of various subsidiaries since 1956. 
He also served as treasurer of the 
parent company for ten years. 
Mr. Deffenbaugh was general 
credit manager for both domestic 
and export business and has been 
treasurer of various Foreign Trade 
Group subsidiaries since joining the 
company in 1947. Mr. Hawk has 
been with Cat since 1947 in various 
sales management positions. Mr. 
Preston joined the company in 
1940 as a trainee and has been for- 
eign parts manager since 1956. 
They will all work out of Geneva. 


Morrison, Metalock Veep 

R. C. Morrison has been appoint- 
ed Vice President and General 
Manager of Metalock International, 
Inc., manufacturers of the Metalock 
Cold Repair Systems. 

Mr. Morrison was formerly asso- 
ciated with United Specialties as 
president and general manager. 

Metalock directors also an- 
nounced a broadened plan for ad- 
ditional franchise agencies for the 
Metalock repair process. 
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Jack Hughes, left, examines 
recent Ren Crankcase Oil Level 
Regulator installation. They’‘re 
attached to 15 gal crankcase 
oil storage tanks on each of 
his 650 pumping engines. 


" 

Ss ubsidence Halted!” 

Splashed across the front page of Long Beach, Cali- 
fornia papers, this headline signaled a significant vic- 
tory for Harbor area oil producers. They had won 
their battle to halt the dramatic and costly sinking into 
the Pacific Ocean of the industrialized Long Beach 
Harbor area and parts of the city of Long Beach proper. 

To Jack Hughes, mechanical superintendent for 
Long Beach Oil Dev elopment Company, largest oil op- 
erator in the harbor, it meant that one of his newest 
and largest responsibilities—the maintenance of 20 
50o-hp natural gas engines used for re-pressuring the 
sinking field—was paying off. 


Why It Sunk... 

The sinking city has been—still is—a great concern 
to Long Beach. Largely as a result of oil extraction, 
land covering an area of over 20 square miles of in- 
dustrialized Long Beach Harbor has sunk up to 26 ft 
during the past 20 years, causing millions of dollars 
of damage to surface and pipeline installations for a 
score of different industries. Nearly $100-million has 
been spent repairing property damage, 2o-million cu 
yd of earth has been trucked in to “keep the harbor 
facilities from being entirely submerged. 

Culmination of 15 years of research by 25 different 
groups of consultants (in addition to survey work by 
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Today’s 
Diesel 
Man... 


Jack Hughes eliminated crankcase con- 
densation with Hanson Mfg‘s variable 
pitch fan. It’s standard on his engines. 


story and pictures 
by Paul B. Harder 


the big operators tapping the field) was a $75-million 
water flood program. Goal of the program: stop the 
sinking by pumping water at great pressure and in as- 
tronomical volume into major producing zones. 


Jack Hughes—Picked to do the Pumping... 

Until this program was outlined and adopted, Jack 
Hughes’ responsibilities had already given him some 
distinction among maintenance people. He had 650 4- 
and 6-cyl natural gas engines operating 'around the 
clock on producing oil wells dotting dikes, piers and 





“At Long Beach Oil Development 
the mechanical superintendent is 
classified as a department head— 
and a mighty important one, too. 
He's got to be a skilled tech- 
nician, an alert administrator; he's 
got to be able to change with 
changing techniques. He must be 
able to keep an eye on costs. 

“This demands a lot of know-how 
—a degree, a short-course, they 
don't fill the bill. Just years of 


Superintendent of Operations experience.” 


Long Beach Oil Development 














jetties of the harbor as well as the additional respon- 
sibility of keeping nearly_100 cars and trucks in opera- 
tion. All of this in a continually damp, frequently cold 
and always corrosive waterfront area. 

Long Beach’s water flood program added a new duty 
that was huge and dramatic. Plans called for the injec- 
tion at pressures as high as 2000 psi of 50-million gal 
of water per day into the Wilmington oil fields’ pro- 
ducing zones. The engines slated to carry this out were 
going to be Jack Hughes’ responsibility. 

The 600,000-gal per day pilot plant, which was to 
prove the theory of the water flood operation, went 
“on stream” in 1958. A battery of four VLROB Wau- 
kesha V-:2’s and 16 of the 6597 cu in. Model 8-C825 
White Superiors drove the reciprocating pumps that 
rammed water back into the producing zones. 

“When I got into oil field work,” reflects Hughes, 
“it was with an oil field mechanical background typical 
of the depression years. Until joining Long Beach Oil 
Development in 1943, my most impressive contribution 
to the oil industry had been conversion of used Hud- 
son automobile engines into power units for the old 
“walking beam” pumpers. My whole perspective 
changed when I came to LBOD.” 

It’s hard to find a responsible man in the field end 
of oil operations whose hands don’t bear the scars of 
drilling and production work. Jack is no exception. 
Many pumping unit engines for which he is now re- 
sponsible are pumping wells he helped service while 
working with Long Beach Oil Development’s produc- 
tion department in 1943. 

Jack’s talent for keeping engines running, moved 
him quickly out of production and into maintenance, 
where he’s been ever since. 

“When I came into maintenance in 1946,” recalls 
Hughes, “Long Beach Oil Development had 50 to 60 
wells being pumped by natural gas engines, maybe 10 
or 12 vehicles.” 

A growth that has seen LBOD jump from a 50-well 
operator to a 650-well operator in less than two decades 
suggests the speed with which Jack Hughes’ respon- 


Pumping ‘round the clock, these natural gas engines are 
exposed to corrosive moisture, ambient temperature changes. 


sibilities have increased. But it doesn’t hint at the com- 
plexities involved in maintenance or equipment on the 
waterfront of a sinking harbor. 


Water in the Crankcase ... 

“The ocean has been a problem of mine since long 
before we found we were sinking into it,” notes 
Hughes. “Operating internal combustion engines in 
this damp, cool air—many of our rigs are right out on 
the ends of the piers—used to cause us a lot of trou- 
ble and cost a lot of money.” 

Shortly after Jack Hughes moved into maintenance 
he began checking into problems causing excessive 
ring, cylinder and bearing wear. Finding water—as 
much as a quart a week—in crankcases of many engines 
gave him his clue. 

“Right away we began sampling the crankcase oil, 
sending it out to a lab for analysis. During winter 
months many of our engines—particularly those on the 
exposed piers—operated at low temperatures even un- 
der full load. We found a relationship between am- 
bient conditions, engine location and crankcase con- 
densation.” 

Jack Hughes went to a variable pitch fan manufac- 
tured locally by Walter Hanson Mfg. in Bellflower, 
California. Its mechanical and fully-automatic opera- 
tion was controlled by water temperature. Hughes ad- 
justed the fan thermostats to maintain a water tempera- 
ture of around 160°F (an oil temperature of 175° to 
180°F ). 

Result has been that where LBOD had experienced 
cylinder wear on the order of 0.016-in. to 0.018-in. per 
year, they’re now getting two-and-a-half years before an 
overhaul and are running as long as a year without an 
oil change! 


Experiments with his Engines. . . 

With ever increasing numbers of engines (they are 
divided in equal portions between Allis-Chalmers, 
Waukesha and Minneapolis-Moline with a few Le- 

(Continued on page 28) 


50-million gal of water per day is pumped into sagging 
oil fields by 20 500-hp Waukesha and White-Superiors. 
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BENDIX-SCINTILLA 
Gets Simms line 


Contract with British Firm broadens Scintilla's 


Injection equipment product line 


0; Monday, January goth, the Scintilla Division of 
Bendix Corporation concluded a sales and manufac- 
turing agreement with Simms Motor Units, Ltd. of 
Great Britain. This puts Bendix-Scintilla in a good 
position to compete in the multi-cylinder high-speed 
diesel fuel injection equipment field. 

Simms is the world’s largest producer of in-line fuel 
injection pumps and their latest version, the Mini- 
pump, is widely used abroad. For example, they are 
used on Ford’s engines built in Dagenham, England. 
Simms has extensive production facilities in Finchley, 
just outside of London, and is expanding. They also 
make automotive and other types of electrical equip- 
ment and specialty items such as their line of CR 
couplings. 

Under terms of the agreement Scintilla gets exclu- 
sive rights in the United States to sales and manufac- 
ture of the Simms line of fuel injection pumps, nozzles, 
filters and couplings. Scintilla also obtained non-exclu- 
sive rights for Canada, Mexico and Brazil. 

Scintilla told us that the first stage would be to im- 


Simms Minipump follows the trend of what’s been 
happening to fuel injection pumps but with individual- 
istic overtones. In general, pumps have been getting 
smaller and lighter without sacrifice in capacity. Serv- 
ice life has been increased and ease as well as cost of 
maintenance improved. The Minipump is no excep- 
tion. How it was done and the particular design ap- 
proach used by Simms will be detailed. 

So far, Simms has specialized in the in-line multi- 
plunger type pump and is Britain’s largest producer of 
this type equipment. In view of the widespread use of 
small diesel engines in Britain and on the Continent, 
it’s not surprising that the Simms “A’”-size pump makes 
up a good share of their production. They are widely 
used on a variety of small engines for farm tractor, 
light truck and industrial use. For example, all the 
British-built Ford diesels use them. 

Minipumps, including the Minimec with a me- 
chanical governor and the Minivac with a vacuum-type 
governor, were built to be the “compacts” in the “A”- 
size pump field. Plunger-axis spacing was reduced to 
make a shorter pump and height was held to a mini- 
mum by component design. Let’s take a closer look at 
the design features. 
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port their requirements. Later, when a predictable sales 
volume has been established, manufacture will be con- 
sidered. Marketing will include OEM sales and trade 
sales through Scintilla’s present sales and service organ- 
ization. Steps are being taken to augment the sales and 
service Organization to handle the expanded product 
line. 

Scintilla is also building up an applications engineer- 
ing group and facilities for engine testing. This will 
back up their OEM sales efforts. While the responsi- 
bility for this applicational engineering rests with Scin- 
tilla, they will be able to call on Simms for any necessary 
technical assistance. 

Simms’ production volume speaks for the quality of 
product. Also, it is a factor, along with design and ex- 
tremely efficient tooling, that contributes to relatively 
low-cost fuel injection equipment. All this accrues to 
Scintilla and puts them squarely in the high-speed multi- 
cylinder diesel field. At the same time, Simms are in 
no way limited in expansion of their own line of 
products. 


and here’s the Minipump .. . 


A general description .... 


Basic designation is the SPE-M. “S” is the Simms; 
the “PE” is the common designation for in-line, multi- 
plunger types; and “M” stands for Minipump. The 
“M” can be preceded by a “3,” “4” or a “6” to indi- 
cate the number of pumping units. GP pneumatic or 
GE mechanical governors can be fitted. Another model 
of the Minimec uses a still more sophisticated governor. 
Here, the lower housing and half the governor case 
are an integral casting. 

Plungers having from 6.0 to 9.0-mm diameter can be 
installed. This makes the pump suitable for engines 
with a maximum swept volume per cylinder of up to 
1.5 litres (91.53 cu in.). Port and metering helix control 
of delivery is used. Start of injection is constant and 
termination controlled by the portion of helix in regis- 
ter with the spill port, a feature which results in con- 
trolled light-load running even at the highest speeds. 

This sequence is illustrated. Note the control lever 
for rotating the plunger. This is an attachment. Di- 
ameter of the plunger itself is the maximum diameter 
of the piece and absence of integral arms or other 
protruberances simplifies manufacture. Also note the 





F 


angled slash-cut forming the helix and cutting into the 
central bore. This, too, simplifies manufacture. All this 
helps reduce costs of the barrel and plunger assem- 
bly, one of the more costly replacement items during 
servicing. 

While the general arrangement of the necessary 
components is the same as in conventional “A” pumps, 
many design changes were made to make the overall 
package more compact and easier to service. 


Cutting the size.... 

The pump casing is split horizontally. The lower 
half or cam box is a light alloy casting; the top half or 
pump body is steel. The pump body contains the fuel 
passages and pump elements. It can be removed for 
inspection of the pumping elements without disturbing 
the camshaft. 

Use of steel makes it possible to reduce plunger 
spacing and make a shorter pump. The steel pump 
body surrounds the high-pressure end of the barrels, 
supporting them and providing all the strength needed 
for the largest plunger size and highest injection 
presstires. 

Barrels fit into the pump body bores from the top. 
Serrations (on the smaller diameter below the section 


Pumping starts (left) when 
plunger closes inlet; ends (right) 
when helix uncovers spill port. 


Tappet-locating “T” 
piece floats between 
each pair of bores. 


} . O 


Minipump with vacuum governor. Photo (opposite page) 
is pump version with integral mechanical governor. 


containing the inlet and spill ports) match serrations 
in the body. This gives positive barrel location. The 
delivery valve with its retraction piston, its guide and 
holder lock the barrel in place. The holder is serrated 
and screwed into place with a special wrench. Actually, 
spacing is so close that there wasn’t room for the con- 
ventional hex head. Service men will appreciate the 
steel-to-steel threads. 

The lower half of the pump casing or cam box is a 
light alloy casting. It provides support for the cam- 
shaft and guide bores for tappets. Oil for cam and tap- 
pet lubrication is contained in its base. 

Close plunger spacing means that cam spacing is 
correspondingly reduced. Result is a short, rigid cam- 
shaft. Also, more weight is saved. The shaft turns on 
heavy-duty ball bearings. 

Above each cam is a tappet guide bore. These are 
made in pairs as illustrated. A tappet-locating “T” 
piece floats between the tappets in each pair of bores. 
Roller-type tappets with wide rollers to match the 
generous cam faces are used. 

Length of reciprocating assemblies was held to a 
minimum by component design and use of what 
amounts to shimming for timing adjustment. Spacing 
pieces of the required thickness are inserted in the top 
of the tappets and held by circlips. Spacers come in 
graded thicknesses. 

Similarly, clearance between the plunger arm and 
the bottom spring plate that rests on the top edge of 
the tappet is controlled by spring plate selection. These 
also come in graded thicknesses. A slight clearance 
(0.05 to 2.0 mm) between the arm and spring plate 
when the plunger end is resting on the tappet pad is 
necessary for free plunger rotation. 


Setting is easy.... 

Access for making these adjustments is good. The 
pump body will have been removed for inspection and 
possible replacement of parts. For timing adjustment, 

(Continued on page 39) 
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New Application: 


DIESEL 
does new job 


Brand new applications for diesel 
power turn up daily . .. here’s one 
where a Cummins supplies air to 
make noise. 


Wines an “Intense Acoustic Facility for Flight 
Vehicle and Electronic Research?” Bolt Beranek and 
Newman Inc., a research group with facilities in Cam- 
bridge, Mass. (also Chicago and Los Angeles offices), 
explain that it’s a “unique sonic failure research facility 

. constructed for the USAF for testing flight vehicle 
structures and electronic systems in the pressure of 
high intensity sound.” 

Still not clear? Well, the purpose of the facility is 
to find out what happens to materials in the structure 
of planes, rockets or missiles and electronic components 
of these when they are exposed to intense sound pres- 
sures. The resulting vibrations, frequently leading to- 
ward fatigue and other types of failure, are known to 
be encountered by these types of equipment. 

Generation of the intense sound needed for this test 
work starts with diesel power. This installation is a 
good example of the many new and varied applications 
that are opening up as technology expands into new 
areas. A few years back, no need for this prototype 
installation existed. 


Here’s what happens .. . 

Sirens are used as a sound source. They will produce 
pure tones or narrow bands of noise throughout the 
frequency range from 50 to 10,000 cycles per second. 
Amplitude modulation is controlled from o to so cps. 
Two sirens are installed, capable of simultaneous oper- 
ation at different frequencies. 

‘Test specimens are located in a progressive wave test 
section. Their response to the sonic energy, controlled 
in accordance to the specific test program, is observed. 
Sound waves are then attenuated in a carefully-designed 
horn leading to an acoustically-treated chamber, after 
which they must pass through two mufflers in series 
before entering the atmosphere. 

Sound is a problem in two respects—first it has to be 
created; second, it has to be extremely well dissipated. 
A new building, attached to the existing modern of- 
fices, was built. Also there are several surrounding 
buildings. The whole facility has to be a good neighbor 
with respect to both the sonic testing and its power 
source—the diesel. 
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Compressor supplies air for Taylor throttle control. Above is 
Synchro-Start overspeed control; behind it Electro-Mechano 
tach sending unit. At top, cooling water conditioners. 


Power to make noise. . . 

In order for a siren to function, it must have a large 
supply of compressed air. Interrupting or continually 
“chopping” this escaping air by ports in a rotating disc 
produces sound waves. 

At maximum output the two sirens require about 
6000 cu ft of free air per minute at pressures up to 15 
psig. Calculations indicated that a supercharger from 
a model R-4360 Pratt & Whitney aircraft engine would 
meet these specifications. Moreover, the USAF had 
some spare engines from their obsolete B-36 bombers 
available. 

The prime mover would require about 500 hp and 
a maximum rotational speed over 2000 rpm to drive 
the blower section removed from one of these 28-cy] 
gasoline engines. Obviously, a high speed diesel engine 
would be ideal for this application. 

Cummins Diesel of New England, Inc. in Allston, 
Mass., right near the Cambridge location, worked with 
the research group to insure good operation. The en- 





gine selected was a Cummins VT-12-1, 600-hp at 2100 
rpm unit. Several special features were required in the 
installation. 

First, the engine-compressor was to be mounted on 
a common sub-base and this base flexibly supported. A 
special plate was built to support the blower-half of 
the aircraft engine. A front bearing for support of the 
blower drive had to be built as the original bearing was 
part of the discarded half of the engine. Then a Thom- 
as coupling was machined to connect the diesel to the 
compressor drive. 

This whole assembly was mounted on specially- 
designed spring-type Korfund vibration dampers. ‘This 
prevented transmission of engine vibration to the build- 
ing structure. All connections to the engine have flexi- 
ble sections to permit free engine movement. The en- 
gine was run before the dampers were bolted down and 
operation was so smooth that it just “sat” with no 
tendency to “walk.” 

Air for the compressor and engine enters the build- 
ing through a silencer. Two oil-bath air cleaners filter 
air for the twin turbochargers. Engine exhaust is piped 
to the outside and effectively muffled by Maxim Si- 
lencers. 

The fuel system is conventional with supply from 
tank storage outside the building. City water and heat 
exchangers are used for engine cooling. Also, the com- 
pressed air from the blower is cooled. ‘Thermostatic 
control of water through an air-to-water heat exchanger 
maintains the desired air temperature. 

The engine-compressor operates in the siren room 
where during testing, noise intensity is, to say the least, 
uncomfortably high. Remote control was _ therefore 
desirable and an acoustically-isolated control room pro- 
vided. Basically, the engine is a self-contained unit with 
its own safety devices. Engine rpm is indicated in the 
control room and, indirectly, speed is controlled from 
there. 

Air pressure at the sirens is adjusted and monitored 
in the control room. A large volume of air is required 


Cummins diesel coupled to 
Pratt & Whitney compressor. 
Both are mounted on sub- 
base, supported on spring- 
type Korfund vibration 
dampers. All connections 
have flexible sections to 
allow movement in operation. 


at pressures up to the compressor’s maximum at the 
surge line of about 15 psi. Most operation is well below 
this. The desired pressure is set and an air pressure 
sensing device located in the compressor air cooler 
takes over. It acts on the pneumatic control on the 
engine throttle to set engine speed to give the proper 
pressure at the sirens. 


New frontiers, new engine applications .. . 

The installation has lived up to all expectations. 
Bolt Beranek and Newman Inc. has completed their 
project on the Air Force contract calling for the design 
and construction of this prototype facility. Cummins 
Diesel of New England, Inc. is happy with another 
satisfied customer. 

Odd-ball installation? Certainly not! As technology 
explores new frontiers there will be many new applica- 
tions for prime mover power, applications unknown a 
few years back. It’s an expanding field for economic, 
dependable diesel power. 


Major Equipment On Engine 
Control (throttle) 
Air Compressor 


Taylor Instrument Companies 


Bendix-Westinghouse Automotive 


(controls) 


Lube Oil Filters 
Full Flow 
By Pass 


Fuel Oil Filters 
Overspeed Control 
Tachometer 
Pyrometer 
Silencers, Air 
Silencers, Exhaust 
Thermostats 


Thermostatic Valve 


Oil Cooler, Compressor 
Vibration Insulators 


Coupling 


Air Brake Co. 


Wm. W. Nugent & Co., Inc. 
Luber-Finer, Inc. 


Cummins Engine Co., Inc. 
Synchro-Start Products, Inc. 
Electro-Mechano Co. 

Alnor Instrument Co. 

Vortox Mfg. Co. 

(Maxim) J. B. Beaird Co., Inc. 
Amot Controls Corp. 

Fulton Sylphon Division 
Robertshaw-Fulton Controls, Inc. 
Whitlock Mfg. Co. 

The Korfund Co., Inc. 

Thomas Flexible Coupling Co. 
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“Custom” Transmissions 
are the “Standard” 


Planning a special transmission? 
Here are some variables .. . 


Number and location Even multiple output 
of output shafts often shafts and PTO's can 
reduces need for many be built to suit rota- 
other components. tional needs. 


_ . Desicn of a special underground mining truck called 
Specialists in the “Special” for a tricky power transmission arrangement. Height 


Cotta Transmission Co. designs and width limitations were rigid. Power had to be 
. transferred to the side of the engine for drive at both 
and builds heavy-duty power front and rear. Prototype designs using standard equip- 
transmission devices ment available involved two transfer cases and a for- 
: — ward-reverse gear unit, plus connecting U-joints and 

for special application “hardware.” 

In the final design, one customized unit did the 
whole job, requiring only connection to the driven 
equipment with U-joints! There was a saving of weight, 
space and complication. This customizing job was done 
by Cotta Transmission of Rockford, IIl. 


". .. It Could Cost Less!” 

Many people automatically shy away from the word 
“custom-built” because of its frequent association with 
high costs. Recognizing this, Diese Power asked Mr. 
Bob Wadlington, Sales Manager, Cotta Transmission 
Company, how much extra customizing did cost. He 
replied, “More cost than what? If it’s a unit tailored 
to do a particular job compared to a so-called standard 
unit, similar but not doing the job exactly, it might 
tun 20% to 30%. If you are comparing a single unit 
that takes the place of two or three standard drive line 
5: ; items, it could cost less! Then in some cases, the spe- 
is one standardized 4 eS ‘ : : 
eompenent, situa os cial unit is the only thing that will do the job; no 
OEM, popular with suitable standard units are available. How can you 
pumping rigs. compare costs in this case?” 


Single-speed reduction 





Six-speed 600-hp capacity 
transmission was built for 
an oil field fracturing rig 

to suit special requirements. 
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SHAFT SPEED 
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Manual or power shift- 
ing, hydraulic or pneu- 
matic, can be had to 
suit application. 


speed forward with one 
reverse are basic. 
patterns are 
available. 


How long did it take to get a customized units. Mr. 
Wadlington commented, “Again, this will depend on 
the individual job. I'd say in most cases, it would not 
be over go days from the laydown of the design to 
delivery. 

“We do have some standard items for quicker de- 
livery,” he continued, “These are single-speed reduc- 
tion or over-speed gear transmissions. Built with stand- 
ard SAE housings for direct mounting to engine fly- 
wheel housings, they provide for engine rotation or 
anti-engine rotation in a number of different ratios. 
Sizes are built to handle from 120 ft-lb to 2400 ft-lb 
torque. 

“We have another item for diesel generators on the 
boards that we may build as a standard unit. As you 
know, diesel engines are going up in speed every day. 
Matching engine speed to common generator syn- 
chronous speeds is often a problem. We plan a com- 
pact unit with appropriate ratios to go in between. 
Then it won’t be necessary to derate engines just to 
match the generator’s synchronous speed.” 


. . » Customizing Should be Considered 

There’s much to be said for use of standard shelf 
items but as a general rule, the advantages apply when 
the items are used in standard applications. When the 
application is special—and today so many diesel power 
installations are—customizing of power transmission 


Full power-split shaft-power takeoffs may reduce 
cost by eliminating need for other components. 


COOLING 


Forced cooling with 
pump and 
changer may be need- other special mounts special 
ed in high-power 
heavy-duty use. 


MOUNTING OTHER OPTIONS 


Type and dimensions of 
shaft are custom for 
clutches or 
torque converter. 


In addition to SAE 


heat ex- bell housing mountings, 


are easily engineered. 


equipment frequently is a better bet, both from the 
functional and overall cost viewpoint. 

Bob Wadlington’s Cotta ‘Transmission Company 
products are a good example of customized units. 
Cotta has been building power transmission equipment 
for over 50 years—transmissions, power takeoffs, trans- 
fer cases, reduction or step-up gears. They’re all based 
on standard designs, customized to meet a specific set 
of requirements. 

What does “customizing” mean? In this case it 
means modification of a proven design to do the re- 
quired job. When you've specialized in “special” trans- 
mission units for years, as Cotta has, you amass a num- 
ber of basic designs and a tremendous backlog of know- 
how. The equipment designer may think his drive 
problem is unique but chances are that Cotta has built 
a similar unit in the past or at least something like it. 
Thus, the “customizing” becomes a matter of modifi- 
cation rather than starting a design from scratch. 

What are some of the variables? Major ones have 
been illustrated to show the options available to the 
machinery or equipment designer. Next step in custom- 
izing is to determine exactly what you want to do. For 
this a checklist is helpful—a checklist that includes 
such information as engine model, of course, and trans- 
mission’s output shaft rotation. Then the customizer 
will also need to know ratio required . . . nature of 

(Continued on page 39) 


Special unit with multiple output shafts for use 
with coal mining augers. Note access tc gearing. 
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Today’s Diesel Man... 





(Continued from page 21) 


Roi’s), Jack and his 49-man crew have done an appre- 
ciable amount of experimenting trying to increase en- 
gine life and cut maintenance costs. 

“We tried every major spark plug on the market dur- 
ing the first few years I was here. We tested lube fil- 
ters, air filters and vee-belts. Some of the things we 
tried we'd never heard of before—a few we've never 
heard of since! We still look, still read the trade books, 
still hope to find a new idea that will stretch the life 
of these engines.” 

Experimenting resulted in a significant departure 
from normal crankcase maintenance techniques. With 
oil level controlled by a Ren regulator—a device with 
which Long Beach Oil Development did some pioneer- 
ing work years back—Jack has each engine connected to 
a 15-gal crankcase oil reserve drum. 

“The tendency of service men,” explains Hughes, 

“Ts to put plenty ‘of oil in the crankcase. If they find an 
engine is using a little oil, they'll throw in an extra 
quart to make sure it doesn’t get below the danger 
mark before their next visit. Effect is to speed up 
cylinder and piston wear by carboning up the rings 
through excess oil splash. By automatically maintain- 
ing ideal crankcase level, we’ve eliminated this prob- 
lem ... and we’ve also saved a lot of service time. 


An Executive With Down-to-Earth Experience . . . 

Jack Hughes used to spend his time in the field over- 
seeing servicing and engine installation work. This has 
changed. Jack is now an executive—an administrator 
with the marks of practical experience that assure oth- 
ers around a conference table that when he starts talk- 
ing engines, drive units, fuels and lubricants it’s a good 
time to sit back and listen. On tough problems—and a 
lot of them developed while Long Beach was jacking 
up its harbor and its oil installations to keep ahead of 


Special field trucks fitted with heavy-duty batteries 
are used to start Bendix magneto-powered pump engines. 
Hot line, plugged into starter circuit, spins starter. 
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the Pacific—Jack Hughes still pulls on the overalls and 
becomes a master mechanic. 

But 650 producing wells and nearly a hundred ve- 
hicles, plus all LBOD’s oil field mechanical equipment, 
have made some new demands on the man who signed 
on as a service man 14 years ago. For one thing, with 
49 men in his department he’s something of a person- 
nel administrator. The size and volume of their serv- 
ice operations has required use of some specialized 
servicing and engine-handling equipment and this has 
required special design work from Jack Hughes. 

Departmentalizing and staying well ahead of his 
problems enables Jack Hughes to maintain an outward 
calm despite his responsibilities. Asked what happens 
to a well if one of his engines quits, he advises that it 
can “sand up”, requiring that the whole pumping string 
and pump be pulled from the well. 

But before mental arithmetic can estimate costs of 
such a breakdown, Jack adds that it’s really not much 
of a problem because his engine shop keeps rebuilt en- 
gines in a “pool” for these difficulties. And if you ask 
him how he knows how many engines of different sizes 
to rebuild . . . how he knows how far he can go in the 
rebuilding before it becomes economically unjusti- 
fied; . . . how he can schedule his rebuilding so his 
shop runs smoothly—Jack Hughes will shrug it away 
as being an elementary problem. 


When It’s Time To Buy, Jack Makes The 
Decision . . . 

Purchasing—keeping ahead of his yearly require- 
ments of 80,000 gallons of lube oil, 10,000 spark plugs 
plus hundreds of valves and scores of other expendable 
items—is another of Jack’s big jobs. 

With new products steadily hitting the market, Jack 
Hughes’ responsibilities as the man behind the pur- 
chasing agent are sizeable. He isn’t encumbered with 
paper work of the purchasing department, but he still 
has to make product determinations. ‘This he does on 
his own and on the basis of his own knowledge of 
equipment needs. 

In the case of the 5oo-hp natural gas engines used to 
power the water injection plants, Hughes was one of 
two men detailed to survey the field, study existing in- 
stallations and come up with a decision. When hand 
tools for specialized operations come on the market, it’s 
Jack Hughes who, in the last analysis, decides whether 
it’s going to be in the interest of LBOD to purchase 
them. 

“T’ve moved into this purchasing function rather 
naturally,” observes Jack Hughes. ““There’s no way for 
the purchasing agent to evaluate new products or to 
determine how old ones stand up. So we’ve established 
machinery for purchasing items that are replaced again 
and again. But product evaluations? That’s my job.” 

Jack Hughes has come a long way from the days 
when he once converted used Hudson auto engines to 
oil field use . . . a long way from servicing those 50 
wells LBOD pumped when he first signed on. Yet, the 
very abilities that helped Jack Hughes see potential in 
use of the old Hudson Six have helped Long Beach 
Oil Development—and Jack Hughes—to grow and 
prosper, have helped save a sinking city! 
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THESE GOOD DIESELS DEPEND ON HMS ROOSA MASTER 


In less than 10 years more than 250,000 

Roosa Master fuel injection pumps will have 
served as the heart of these famous diesels. 
Problems of engine manufacturers have 

been our greatest asset. Solution of these have led 
to greater simplicity, greater 

versatility and increased engine efficiency. 
Tomorrow’s Roosa Master pump will be even 

more compact, more economical and more versatile. 
Let our research team help you before you design your 
next diesel. Hartford Machine Screw Company, 
Division of Standard Screw Company, 

Hartford 2, Connecticut. 


make your good diesel better with ROOSA MAASTER 


For more information write in No. 474 
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C.A.V. are the largest manufacturers of fuel injection 
equipment in the world. C.A.V. equipment is being 
standardised by still more engine manufacturers for 
very good reasons: C.A.V. offer manufacturers un- 
rivalled technical assistance and development facilities. 
C.A.V. Service is unique, with fully equipped depots 
and service agencies in over 100 countries. And the 
high standard of design and workmanship set by 
C.A.V. could only be maintained by a manufacturer 
who is backed by vast resources. 


30 Diesel Power, February, 1961 For more information write in No. 475 





\ 
v/ «et 
y TURBOCHARGER, vr 
WITH OIL & ¥* 0d™ go? 
OL DRAIN LINE. 2.8. We 
@ 2, MS from turbo oil 8% “4 ww 


"OK, reconnect ari “ 


" 

A: least 80°, of all truck turbocharger failures can 
be traced to careless lubrication techniques during oil 
changes. Another 15°, results from damage done by 
‘hot stops’ and the remainder from running the turbo 
too hot.” 

Ray Morgan, service manager for Mack ‘Trucks, Inc. 
in Los Angeles speaks with authority in the field of 
turbocharger operation and service. With his shop fore 
man, W. E. Bedall, Ray spearheaded two distinct pro- 
grams that are paying off in longer trouble-free turbo- 
charger life. 

“We found lubrication to be a probable source of 
trouble by timing the delay in getting oil through the 
turbocharger bearings following a normal oil and filter 
change,” recalls Ray Morgan. ‘On good, tight equip- 
ment, we were astonished to find a timelag of as much 
as 70 seconds!” 

Morgan, backed up by the Schwitzer people, deter- 
mined that five seconds was the absolute maximum 
that the engine could idle without full lubrication to 
the blower before the blower bearings became dam- 
aged. But the problem was actually worse than that. 

“The normal practice of service men as well as driv- 
ers is to rev the engine after an oil change,” states 
Morgan. “This has the effect of bringing oil pressure 
up a little quicker than normally. When you rev a 
turbocharged engine, however, blower rpm increases 
tremendously. This accelerated the damage to the 
blower bearings!” 


Outlet from pressure tank for 
filling crankcase is screwed in- 
to bleeder port on filter tank 
cover. Pressure forces oil up 
to turbo bearings. Decal 
(shown) serves as warning. 


Prevent 
turbocharger 
troubles 


story and photos 
by Paul B. Harder 


Careful lube changes . . . pyrometer 
... and avoiding hot stops 
avoid most turbocharger troubles. 


Solution: Pressure Lube Changes... 

Morgan and Bedall’s solution to the problem: refill 
the drained crankcase by charging the entire oil lubri 
cation system with oil under at least go Ib of pressure. 
Properly done, this guarantees that air pockets in the 
system—including those in the filter tanks—have been 
squeezed out and that oil has reached the turbocharger 
bearings. 

The job is performed by Mack’s people—and a num 
ber of other operators, as well—by using a small pres 
sure vessel with an air input line and an oil discharge 
line. The 5-gal pressure tank is filled with the proper 
amount of oil for the engine, the air line is snapped 
in place and the oil discharge line is screwed into the 
bleeder tap on the lower filter tank. 

After the discharge line from the turbocharger is 
disconnected, the valve on the air line is cracked. Oil 
floods the new filter elements and pushes through the 
system. When it’s running freely from the turbocharger 
discharge, the discharge line is connected and the bal 
ance of the oil in the pressure vessel is run through the 
system and into the crankcase. 

“This practice has practically eliminated turbo 
charger troubles for those operators who use it. We've 
had decals made which are placed on our filter tank 
covers. They describe this technique and the alternate 
method of filling the filter housing with oil if the 
pressure tanks are not available.” 


When She’s Hot, Let’er Cool Gradually!! 
Another source of danger for the turbo is when the 
driver shuts down his engine while it’s still very hot. 
“Let’s suppose you come into a truck stop after a 
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long, high-speed pull,” Morgan explained. “Tempera- 
tures inside your engine (and the water temperature 
gauge won't show this) are at or very near maximum 
—in the cylinders, piston heads, valves and the turbo 
wheel. Out on the road, these temperatures have been 
held within allowable limits by your cooling system’s 
circulation and high air-flow through the engine. Now, 
if you shut down “that hot engine, both air and water- 
cooling stop—and you begin running into dangers of 
afterboil of water in the jackets, warped valves . . . and 
turbo troubles!” 

Rapid and uneven cooling of a very hot turbocharger 
weakens and loosens the housing studs—can cause a 
distortion of shaft and blades. Morgan says that trou- 
bles usually show up initially in fumes and leaks, turbo 
inefficiency and, eventually, bearing failure. 

Schwitzer and Mack recommended that when you 
roll into the truck stop hot, be patient. Just a few 
minutes of idling while she cools gradually, pays off! 


Pyrometer Is Gauge To Watch! 

Still another source of danger for your turbo is found 
out on the highway. Drivers can find themselves in . 
overfueling situation if their truck starts lugging . 
its injection pump settings are too high - when an 
air filter is becoming clogged. 

Starving for air, your engine is soon into overfuel- 
ing—and this can cause dangerously high exhaust tem- 
peratures which can damage that turbocharger if it 
isn’t caught quickly. 

\ pvrometer’s thermocouple installed near the turbo 
inlet will tell when these conditions exist. Recently, 
Alnor designed a pyrometer specifically for this purpose 
and they have been very effective wherever such instal- 
lations have been made and _followed- up by driver 
education. 

Mack has the dials calibrated into “red” and “green” 
sections, or, in other applications, a standard tempera- 
ture scale can be “red-lined” at the critical temperature. 
Noting the pyrometer needle in the “red” or above the 
red-line tells the driver to ease up on his throttle, 
downshift, or in extreme cases pull over and let his 


Thermocouple for Alnor Pyrometer is screwed in to boss 
on Schwitzer 4-ins. turbo on EMDT 763 Mack diesel. 
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Check pressure at turbo bearings by dis- 
connecting lines below turbo, watching 
for flow. Don’t forget to re-tighten. 


engine idle until the pyrometer pointer falls back into 
the safe zone. 

Incidentally, check of pyrometer readings will show 
difference in exhaust temperature at idle and at load, 
showing reduction of heat in system and why parts 
cool at idle. 


80% ...15% ...5%... 

Ray Morgan has put his finger on procedures that 
can all but eliminate turbo troubles. Careful lube oil 
change procedures eliminate premature bearing failure 

. driver education to change the habit of shutting off 
hot engines . and using that new instrument up on 
the dash, Alnor’s pyrometer, is protecting the turbo 
out on the highway, lengthening engine life and cutting 
maintenance time on both the engine and its turbo. 


Alnor Pyrometer is dash-mounted. On Macks, 
dial is color coded for fast reading. 





Geared by Fuller... 


In Brazil’s southern frontier coun- 
try, the third largest hydroelectric 
project in Latin America is under 
construction. 65 KW-Dart Trucks 
equipped with Fuller 1220 Series 
Transmissions are providing reli- 


able work-power 
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To harness much of Brazil’s tremen- 
dous water power potential, Central 
Eletrica de Furnas is building a 400- 
foot-high dam across the Rio Grande 
River. Completion date for the dam, 
which will create a reservoir 150 miles 
long, was originally set for 1965, but 
an earlier finish is now in sight. 
Contributing greatly to the accel- 
erated construction schedule are 65 
Fuller-geared KW-Dart Trucks used 
on the project. 55 of the KW-Darts 


are Model 25SL, 25-ton dump trucks 
equipped with 320 hp diesel engines 
and Fuller 10-F-1220 10-speed Trans- 
missions. The remaining ten are heavy- 
duty KW-Dart Diesel Tractors, seven 
of which are equipped with 10-F- 
1220s and the other three with Fuller 
5-F-1220 5-speed Transmissions. The 
tractors are used to transport cement 
and m@ve heavy equipment. 
Working more than 6,000 miles 
from Kansas City, Mo., where they 


were built, the trucks were selected 
because of the dependability of their 
component parts. Reports from the 
project site indicate that the heavy- 
duty Fuller Transmissions in the 
mountain-moving fleet have been in- 
strumental in the trucks’ excellent 
record of performance and availabil- 
ity on one of the world’s most dra- 
matic construction jobs. 


Ask about the Fuller Transmission 
designed for your operation. 


ef ee LLE 4 TRANSMISSION DIVISION 


EATON MANUFACTURING COMPANY @ 





KALAMAZOO, MICHIGAN 


Seles & Service: West. Dist. Branch, Oakland 6, Cel. © Southwest Dist. Office, Tulsa 3, Okla. * Automotive Products Co., Ltd., Brock House, Langham St., London W.1, England, Evropean Rep, 
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Winslow Improves Filter Element 

\ large single-element full-flow cartridge will replace 

Winslow’s multi-element type. The new element is based on a 
principle of having two flow rates in the one element. It 
requires only one inlet and one outlet, and provides truce 
full-flow rather than dual-purpose with by-pass. Intro 

duction of the newly-designed element is to provide 

efficient oil filtration at a lower maintenance cost by 

reducing installation time. 


Dynamic Balancer for Long-Life Rebuild 
Bear Manufacturing’s B & RV balancer is 
designed to dynamically balance any rotating 
part or assembly including cranks, flywheels 
and drive shafts. Spindle speeds range from 
425 to 4250 rpm. Weight range for assemblies 
is 3-300 pounds. Maximum accepted length 
is go inches. Other special-requirement 
balancing machines can be built to order. 
Purpose of balancing: smoothness, and to 
increase engine life by as much as 25°. 


-5 


Matched Engine-Compressor 
White Diesel Engine Division is 
producing a line of medium-speed 
balanced opposed compressors for 
gas gathering, lifting, repressut 
ing and booster service. ‘T'wo and 
four cylinder compressors are 
designed for continuous unattended 
heavy-duty service in direct-drive 
with White Superior natural-gas 
engines. Matched units are avail 
able from 200 to 1 hp, naturally 
aspirated or turbocharged. Compli 
cation is reduced by direct drive 

at engine speed, compact compres 
sors, relatively-low piston 

speed and gas velocities 497 
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PERFECT CIRCLE 
PISTON RINGS ARE BUILT 
TO TAKE IT 





EATING AWAY 





DROPBYDROP-= = =—S sis 


Moisture and acids formed by combustion can eat away 
piston rings, much as they eat away mufflers and tailpipes. 

Perfect Circle protects against this corrosive wear with 
extra-thick, solid chrome plating. For abnormally corro- 
sive applications, special alloys are also used. And, Perfect 
Circle rings are even specially protected from corrosive 


skin acids during production, packing and installation. 


Perfect Circle rings are built to take the toughest engine 


wear. Insist on Perfect Circles—the most preferred 


piston rings in all the world. 


PERFECT 4. CIRCLE 


PISTON RINGS + PRECISION CASTINGS - POWER SERVICE PRODUCTS + SPEEDOSTAT 
HAGERSTOWN, INDIANA + DON MILLS, ONTARIO, CANADA 


For more information write in No. 477 











NEW PRODUCTS 





New MotoMeter Writes 
Its Own Story! 

A new MotoMeter Recording 
Compressor Tester imported to the 
United States exclusively by A. R. 
Fisher Products Corp. indicates 
compression while it automatically 
records the reading on a permanent 
chart. 

Made in Stuttgart, Germany, it 
is a valuable new tool for fleet diesel 


/\ew TOBI 


Diamond Boring PIN FIT 





GREATER 
ACCURACY oy 


THAN EVER BEFORE 


truck operators, industrial users, 
marine and stationary engine, serv- 
ice shops and wherever Diesel en- 
gines are maintained. 

You get a permanent record for 
your files showing engine condition. 
Readings up to 570 Ibs . . . beauti- 
fully packaged in a hardwood chest 
complete with flexible high pressure 
hose, couplings, and a generous 
supply of Recording Charts. Adap- 


N-ARP 


ING MACHINE 








Faster, cuts job time one-third 
Added rigidity for superior performance 


Adds profits to every engine rebuilding job 


Write today for complete information 


For more information write in No. 478 
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tors for every type of Diesel engine 
are also available for engines not 
using glow plugs. 

It’s value-plus at $39.50 mechan- 
ics net. Portable, too! 498 


It’s New .. . for Clutches 

A new concept in an air clutch 
and brake has been designed by 
Mid-States Industrial Clutch Co. 

The Power Flo Air Friction 
clutch embodies new design and 
material features that make possible 
greater torque capacity, high tem- 
perature applications, better heat 
dissipation and less maintenance. 

Two compact sizes, 16-in. and 
18-in. with torque capacities of 
32,500 and 52,200-in. Ibs at 80 psi, 
respectively, suggest practical appli- 
cation for diese] units. 499 


Cat’s New Filter Element .. . 
a Double-Barreled Winner 

Full service life and the removal 
of more impurities . . . That’s Cat- 
erpillar’s new lubrication oil filter 
element, 7M 3800. Replacing oF 
6700, the costs are the same. So 
are the appearance and dimensions. 
But, the story’s ir the filtering 
paper. Stronger, thicker, “deep 
grooving” to maintain proper fold 
separation. 

Use it in all track-type tractor 
and Traxcavator models and motor 
graders except the Dg manufac- 
tured by Cat in the torque con- 
verter, transmission, brake and 
steering, or crankcase lubrication 
systems, as well as in these compo- 
nent systems of the No. 583 and 
No. 572 Pipelayer models. 

Use it in all of Cat’s Diesel En- 
gines, too, except the D353, D337 
ond D326. 500 
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“Custom” Transmissions .. . 





(Continued from page 27) 


load you expect to have . . . number of speeds required 
.. . type of shift and type of service you'll be operating 
in (standby, intermittent, continuous, stationary, mo- 
bile off-on highway use). It’s also necessary for the 
customizer to have information on your particular in- 
stallation requirements . . . output shaft specifications 

. as well as clutch details. From here on Cotta’s 
experienced engineers take over, customizing you a 
tailor-made transmission. 


Case History Proves Point... . 

Let’s take a typical case, one that is growing in popu 
larity, a specialized truck for aircraft servicing. There 
are several types of these trucks but they have one 
thing in common—multiple-purpose use of the diesel 
engine. Jet fucling is one type. Here we need a heavy- 
duty drive line to the wheels for a GVW of 60,000 to 
70,000 Ib. Once spotted, the truck’s engine pumps fuel. 
[his involves a transfer case and PTO to provide the 
necessary power at right rotation and speed to the 
pump. Disconnect features are also included. 

Another type of service truck is used for washing 
and de-icing aircraft with other jobs thrown in. This 
means multiple PTO’s with disconnect features as well 
as the other equipment. In all of this type of equip- 
ment there is never any extra space, simplicity is im- 


Minipump .. . 





(Continued from page 23) 


the plunger return springs and bottom spring seats can 
be left off and the pump body temporarily attached. 
Using the flow method and a degree wheel, timing 
adjustment can. be made quickly and positively. 

Establishing proper clearance between plunger arm 
and the bottom spring plate, indicated by vertical float, 
is also done before final fitting of the upper casing or 
pump body. 

Calibration and balancing of delivery is easy. On 
final assembly the control mechanism is installed. 
Plunger arms engage control forks on the control rod 
actuated by the governor. These control forks can be 
loosened and moyed appropriately on the rod. The 
clamp screws are right in front when the inspection 
cover is off. 

This arrangement, plus the long plunger arms, make 
adjustment both more convenient and accurate than 
is the case with the conventional rack and pinion con- 
trol. The control forks are right in front for convenient 
positioning and clamping screws are readily accessible 
for positive tightening. Any slight play between the 
arms and control forks is no more than the normal 
backlash between a rack and pinion. Also, this play is 
minimized since it is at a long radius from the plunger 
axis.. This long radius also helps accuracy of setting. 


Options to fit the application ... . 
Engine builders will, of course, select the proper 


portant as the operators are not professional truck 
drivers and reliability is of utmost importance. 

Here’s a job for custom equipment where the quan- 
tities involved are low. In short, the type of thing in 
which Cotta specializes. One... ten . . . or 100, they're 
set up to do the job. 


Experience Is The Payoff. . . 

How come? They “think” in terms of customizing, 
short production runs being inherent. Build enough 
special units and engineering is reduced largely to use 
of parameters with concentration only on major special 
requirements. Patterns for housing castings can be 
used “as is” or modified slightly. For a single really 
“off-beat” unit, fabrication may solve the housing 
problem. 

“Helical gears are used throughout and their hobbing 
machines can turn out gears at standard ratios or spe- 
cial ones in short order. Tooling is set up to produce 
shafting with the desired tapers, splines, keyways, or 
whatever, to meet the need. Material selection, and 
proper heat treatment is based on modern technology 
backed up by experience factors. 

Their shifting clutches are of standard proven design, 
if necessary adapted to specific requirements. Bearing 
speed and load are carefully pre-determined and mate- 
rials selected with this in mind. Thinking customizing 
is paying off—for both equipment manufacturer and 
user! 


plunger size to supply the maximum required fuel per 
cylinder. They also have the option of flange or base 
mounting of the pump. 

In variable speed and load applications such as on 
vehicles, a simple vacuum governor is sufficient. These 
have the advantages of being light, compact and rel- 
atively inexpensive. 

Where closer speed regulation is required, a more 
sophisticated centrifugal-type mechanical governor is 
applied. This governor as well as the vacuum type 
have an integral maximum tuel stop and an excess fuel 
device. 

This excess fuel device can also be made “cheat- 
proof.” Many such are installed as standard equipment 
on British vehicles. ‘This internal device provides up to 
100% excess fuel needed for starting but once the ve- 
hicle is moving it automatically holds fuel delivery to 
the desired maximum. This prevents the driver from 
over-fueling and getting into the engine’s smoke range. 

A fuel transfer pump of the diaphragm type is used. 
This is very similar to those used on automotive gaso- 
line engines. It is a die casting and relatively simple, 
both being cost factors. A lever is attached for dia- 
phragm operation when hand-priming is needed. 

Another Simms product, their CR coupling line, is 
useful for pump drive. Torque is transmitted through 
a special rubber element and while the unit is stiff 
enough not to affect pump timing and smoothness of 
drive, it does compensate for some minor misalignment 
and dampens torsional vibration. A vernier arrange- 
ment is provided for accurate timing adjustment. 
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Oakite Bulletin 
Considers Rust Removal 

Rust .. . how to remove it... 
how to prevent it, is the subject of 
Oakite’s Service Bulletin, No. 16B. 
This is the know-how that will save 
industry millions of dollars. 

The material covers such com- 
mon industrial problems as the safe 
removal of rust from raw stock by 
the use of inhibitors or inhibited 
acid compounds; prevention of 
hydrogen embrittlement during rust 
removal by the use of alkaline de- 
rusting agents, conditioning — sur- 
faces for painting, rust prevention 
between processing operations and 
during storage periods, etc. Don’t 
let yourself go “rusty” on this vital 
subject . keep posted through 
Oakite! 
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‘ox new literature 


How About Safety Plus Economy? 

“.. . convert the control of run- 
away energy into greater profits 

. .’ with the Hydrotarder. To that 
end, the Parkersburg Rig & Reel 
Co. invites you to read all about it 
in their new and profusely illus- 
trated 2-color brochure. 

According to the manufacturer, 
hundreds of industries have enjoyed 
huge maintenance savings with 
greater safety by installing the ver- 
satile Hydrotarder. Smooth, reg- 
ulated speed control independent 
of the regular brakes is possible 
whenever there’s a heavy lead and 
a steep descent. 

Trucks and tractors, on and off 
the highway, heavy loads including 
dangerous cargo such as gasoline, 
chemicals, and explosives, oil field 
drilling operations, hoisting, min- 
ing, rails and even in the testing 
labs . . . versatility unlimited! 
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BIG JOB... SMALL ENGINE? 
YANMAR 


2) =) 2 a De) 3 


SAFE 
COMPACT 
DEPENDABLE 
VERSATILE 


for literature | 





ind dea ler in rormat nwrite 


CONTINENTAL MACHINERY CORP. 
19402 So. Susana Rd., Compton, Calif 
Mailing Address: P. 0. Box 5309, Long Beach 5, California 


For more information write in No. 479 
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FULTON SYLPHON SAFETY 
CONTROL—MODEL 530 
BRAND NEW... $55.00! 


Government 

Surplus, 

BRAND NEW, 

in factory 

packages. List 

Price $125.00. 

Provides posi- 

tive protection 

against high 

water jacket tempera- 

ture and low lubricat- 

ing oil pressure. Ad- 

justable temperature 

cut-off rauge 180-210 

degrees; inax. oil pres- 

sure 75 lbs.; adjustable 

cut-off range 2-25 PSI. 
Automatically shuts off 

engine fuel oil supply 

and drains fuel line between shut-off 
valve and injection pump. Supplied 
with 6’ long tubing to temperature 
bulb. 11” h., 6” w., 2%” deep. Shpg. 
wt. 12 lbs. FOB Chicago. 

No. AN863 Our price ..... $55.00 
(Quantity price 3 for $150.00) 
Write for Free CATALOG of pumps. 
Generators, Hydraulic Machinery and 
Genuine CATERPILLAR, INTER- 
NATIONAL HARVESTER and LE- 

TOURNEAU Spare Parts. 


GROBAN SUPPLY COMPANY 


1139 8. WABASH AVE., DEPT. AN-2, 
CHICAGO 5, ILL., U.S.A. WEbster 9-3793 


For more information write in No. 490 


Use your Ap Reader Service Card. 
Taking Up the Slack! 


Power failure’s no problem with 
a new Motor-Generator by Kato 
that provides plenty of momentum 
until the diesel takes over again! 


A new large fly-wheel featured 
on the generator is designed to hold 
slowdown to a minimum. 


This Kato motor-generator set, 
wi h a brushless type generator and 
direct-connected separate exciter, is 
rated at 5 KW, 6.25 KVA, 8 fac- 
tor, 120 volts AC, one phase, 50 
cps. A Kato mag. amp regulator 
provides 142% of rated voltage un- 
der % load to full load conditions. 
Rectifier assembly is mounted on 
end of shaft for easy replacement 
of rectifiers. 


Motor is 10 hp, 208/416 Volts 
AC, 1,500 RPM, 50 Cycles, 3 phase, 
wound rotor induction type. 
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Learn About Lapmasters 

The Lapmaster Division of Crane 
Packing can fill you in on the de- 
tails that will open your eyes to the 
importance of the Lapmaster in the 
diesel repair field. With a Lapmas- 
ter, for instance, you can return 
diesel parts to the same precision 
flatness, finish and parallelity as 
originally built into them by their 
manufacturer. 

The Lapmaster is used by most 
diesel equipment manufacturers for 
perfect mating services for high 
pressure sealing, part after part. 

Take a look at Lapmaster’s latest 
catalogs for information that'll save 
you time, labor and money. 
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USE BELL 
INJECTOR CUPS 


FOR THE LEADING TRUCK DIESELS 
Years of proven service 
Volume production on automatic machines 
means SAVINGS 
We pass this on to the consumer 
Sold by all parts houses 


BELL DIESEL RESEARCH 
Pioncers in research and manufacture of 
high specd diesel injection equiamert. 

P.O. Box 842, Glendale 5, Cali! 

Telephone: Citrus 1-4921 











For more information write in No. 480 


PORTABLE 
STATIONARY 


HERMAN H.STICHT CO., INC 
27 PARK PLACE. NEW YORK 7.6. Y 


For more information write in No. 481 


IMPORTED EUROPEAN === 
—— ._ FACTORY AUTHORIZED === 
DIESEL PARTS = —— 


@ PISTONS e@ GASKETS e@ BEARINGS 
@ FILTERS e@ INJECTION EQUIPMENT 
Immediate quotation on specific inquiries. 


COLUMBIA MOTOR CORP. 0? Fau'os° n'y. 


For more information write in No. 482 


COCOOOOOHOOOOEEOOSESOEEOSE 
: dffording Maintenance At Less Cost$ 
. . Specializing in REPLACEMENT Parts $ 

for CUMNIINS ENGINES ... 


Gears @ Camshafts 
Injector Parts @ Water Pump Paris 
Fuel Pump Parts @ Rocker Housing 
Fuel Lines Assemblies 
Cylinder Heads @ Rocker Parts 
Valves, Seats, @ Push Rods 
Guides & Springs @ Cam Follower 

© Pistons, Rings Parts 


@ Hose Assemblies 


Pactie DIESE, parts co 


(A Corporation) 

4650 E. Florence Ave., Bell, Calif. 
Mall Address—P.0. Box 1067 
LUdiow 1-6082 
COSCOOOCHHESOSCEOOOOEEOSOOEE 
For more information write in No, 483 
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When the Going is Rough .. . 

... Use two new DC diesel weld- 
ers from the Airco Co. Internation- 
al, a division of Air Reduction 
Company. They're just right for 
field welding, when the going is 
rough. 

One, the “Yellow Jacket” welder, 
has been designed in 300 and 400 
ampere rated sizes and powered by 





a 4-cyl injection type diesel engine 
for pipelines and other heavy duty 
construction jobs. Features 
steady welding current, quick re- 
sponse to arc starts, controlled cur- 
rent peaks, high recovery voltage. 
Use of diesel fuel eliminates fire 
hazards, for the most part, comply- 
ing with safety regulations on many 
jobs such as off-shore oil drilling 
rigs, tunnels, mines and on ship- 
board wherever gasoline is prohibit- 
ed. Use of diesel fuel also reduces 
losses from pilferage. 
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Here’s An “Encyclopedia” 
from United Electric Controls 

A General Catalog, No. 52 on 
Electric Temperature and Pressure 
Controls published by the United 
Electric Controls Co. enumerates 
the line and all its applications. 
The 3-color carefully bound book 
features thumb-indexed sections for 
ready reference. 

Section by section, too, you'll 
see specifications, illustrations, 
charts, variations, applications and 
ordering advice. Included are local- 
mounted immersion thermostats, 
remote-bulb thermostats, and indi- 
cating-temperature, — pressure-vacu- 
um and differential pressure-vacu- 
um controls. 

United caters to marine, indus- 
trial and aircraft users, among many 
others! 
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Deutz “digs” Diesels! 

Deutz has been solving die:el 
problems for over go years! Front- 
end loaders, compactors, marine 
vessels, power plants, generators or 
ore carriers. Air and water cooled 
diesels. Rugged and reliable. Send 
for the booklets designed and pub- 
lished to meet your problems! Ma- 
rine, mining, construction, power, 
irrigation, or oil pipe line. 
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Save time, trouble! 


Determine cause of 
engine shut-down 


with 


( { mor 


Model 2400: 
Indicating Relay 














415 FIRST ST. + RICHMOND, CAL., U.S.A. / 


For more information write in No. 484 
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“TORQUE WRENCH’ MANUAL 


Formulas 
Applications 
Engineering Data 
Screw Torque Data 


pi Sturtevant? late} Adapter Problems 


ADDISON [QUALITY] LL inois General Principles 


Manvfacturers of over 85% of the torque wrenches used in industry 


SENT UPON REQUEST 


For more information write in No. 485 








The porfect tric. 


. for the Diesel repair shop. 
Provides the necessary equip- 
ment for running essential tests 
on injection units and for re- 
conditioning injector nozzles. 


Write today for details on out- 
fitting your shop at moderate 
initial cost. 


Hartridge Fuel Pump Test Bench 
For testing and calibrating all types of 
fuel pumps . . . provides utmost accuracy 
; . tapid and easy to operate... 
combines rugged modern design. 


Hartridge 
Nozzle Analyzer 


Meets every demand 
of fast, accurate noz- 
tle _—testing. Permits 
precise observation of 
entire nozzle action 
and spray pattern. 
Single dial records 
time and pressure 
readings. New injector 
receiving clamps elimi- 
nate pipe connections. 


Distributed Exclusively in the U.S. by 


Hartridge Nozzle 
Grinding & Lapping 
Mochine 


Insures perfectly con- 
centric nozzle bodies 
and needles. with a 
fine finish. Its immense 
scope, speed and ease 
of operation cut nozzle 
servicing costs. 


1120 E. Brambleton Ave. 
NORFOLK, VA. Phone MAdison 2-5691 











For more information write in No. 486 
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Tobin-Arp Manufacturing Co. 


we do | thing - 
and we 
do it very well! 


linterstate 


diesel service incorporated 
2093 East 19th St., Cleveland 15, Ohio-PR 1-7726 


PRODUCTS SOLD THROUGHOUT U.S.AND CANADA 
BY DEALERS AND DISTRIBUTORS — INQUIRIES WELCOMED 


America’s largest GM fuel injector rebuilder 


For more information write in No. 467 





Saves $1.25 per hr 


with 
International 


diesel! 


This engine is paying off fast, delivering smooth, 
dependable power at 7,000 feet elevation for Merrill 
Construction Co. “This IH diesel burns one gallon of 
18.9¢ fuel per hour against 4.5 gallons of 32¢ gaso- 
line for the old engine—that gives us terrific savings? 
says Mr. Merrill, who re-powered his 350 Bantam 
backhoe with an International UD-236. “We figure 
costs very close, and in some cases this economical 
engine is the difference in making money and break- 
ing even!” Hourly costs figure out to savings of $1.25 
on this job, or $12.50 for a ten-hour day. That’s a 
helpful edge for bidding on the close ones! 


Back up your bids with dependable, low-cost 
International power. There are 35 diesel and car- 


“This economical engine is the 


difference in making money 
or breaking even on some 
of our close jobs!” 


—Merrill Construction Co., Carbondale, Colo. 


bureted engines in the International line—16.8 to 385 
max hp. All models are available as stripped engines 
or complete power units. For complete product in- 
formation and installation assistance see your 
International Engine Distributor or Dealer. 


INTERNATIONAL’ 


International Harvester Co., 
180 North Michigan Ave., Chicago 1, Illinois 
A COMPLETE POWER PACKAGE 


For more information write in No. 488 
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SEALED POWER STAINLESS STEEL OIL RING 


Economical and efficient in the Diesel tradition 


The Sealed Power Stainless Steel oil 
ring is the perfect complement for 
modern, high-compression Diesel en- 
gines. It’s a proven performer. 
Unique, patented design includes an 
expander of Stainless Steel which re- 
sists pitting and etching of gases. This 
modern “miracle metal’’ retains its 
proper, predetermined tension, holds 


its fit at all operating temperatures. 

Surface stays clean and smooth, and 
return oil vents do not clog. Side rails 
are chrome-plated for added wear, re- 
sistance, of course. 

Sealed Power’s oil ring—the first 
ring of Stainless Steel—positively con- 
trols oil and reduces sludge — and it 
can’t rust or corrode. 


Scaled Power Preferred Performance 


PISTONS « PISTON RINGS + SLEEVES + SLEEVE ASSEMBLIES + SEALING RINGS FOR ALL APPLICATIONS 


SEALED POWER CORPORATION, MUSKEGON, MICHIGAN « ST. JOHNS, MICHIGAN + ROCHESTER, INDIANA « STRATFORD, ONTARIO « DETROIT OFFICE « 7-236 GENERAL MOTORS BUILDING » PHONE TRINITY 1-3440 


For more information write in No. 489 
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